1. Chemistry
General methods
All reagents were used as purchased from commercial suppliers without further purification. cm plates with 0.25 mm layer thickness to monitor the process of reactions. Anhydrous Na 2 SO 4 was used as a drying agent for the organic phases. Purification of compounds was achieved with flash column chromatography on silica gel (Merck Kieselgel 60, 230-400 mesh ASTM) using the eluents indicated. Final compounds were assayed in biological experiments. Their purity was measured by HPLC analyses, showing a chromatogram where the main peak (area at least 95% of all detected peaks) was attributable to the final compound. Some HPLC analyses was performed on a UHPLC chromatographic system (Perkin Elmer, Flexar). The analytical column was an UHPLC Acquity CSH Fluoro-Phenyl (2.1 -100 mm, 1.7 mm particle size) (Waters). Compounds were dissolved in acetonitrile or methanol, and injected through a 20 ml loop. The mobile phase consisted of acetonitrile/water with 0.1% trifluoroacetic acid; two gradient profiles of mobile phase were used to assay the purity of each compound. UHPLC analysis were run at flow rates of 0.5 mL/min, and the column effluent was monitored at 215 and 254 nm, referenced against a 360 nm wavelength. Other HPLC analyses were performed on a HPLC Agilent 1200 Serie. The analytical column was a Nucleodur C8 ec column, 4.6 x 100 mm from Macherey-Nagel. The mobile phase consisted in an appropriate gradient of water and acetonitrile with 0.1 % formic acid.
All compounds were routinely checked by 1 H-and 13 C-NMR and mass spectrometry. Scheme S1. General Scheme of synthesis of target compounds. Conditions: i) dry THF, NaH, reflux; ii) NH 2 NH 2 ·2HCl, 3Å sieves, dry EtOH, reflux; iii) R 3 COCl, dry pyridine, dry THF, rt, or:
appropriate anhydride, dry THF, rt. iv) Cs 2 CO 3 , CH 3 I, dry THF.
Scheme S2: synthesis of compounds 2a -o: i) dry THF, NaH, reflux; ii) NH 2 NH 2 ·2HCl, 3Å sieves, dry EtOH, reflux.
General method for the preparation of 3-oxo-2-phenylbutanenitrile derivatives 1a -o
NaH (60% dispersion in oil, 1.0 mmol) was added to a solution of the appropriate phenylacetonitrile (0.5 mmol) in dry THF (5 mL) in 3 portions over 5 minutes. dry EtOAc (10 mmol) was then added to the resulting suspension and the mixture was heated at 60°C overnight. After cooling to room temperature, water was added (10 mL) and the reaction mixture was concentrated to half of its volume under reduced pressure. The mixture was diluted with additional water, adjusted to pH = 5 -6 with 3N acqueous HCl and extracted with dichloromethane (3 x 15 mL). The combined organic layer was washed with brine, dried over anhydrous Na 2 SO 4 and concentrated under reduced pressure to afford a crude residue that was purified by column chromatography.
General method for the preparation of 3-aminopyrazoles 2a -o.
The appropriate 3-oxo-2-phenylbutanenitrile 1a -o (3.0 mmol) was dissolved in 20 mL of absolute EtOH, and NH 2 NH 2 ·2HCl (6.0 mmol) was added. The mixture was heated at reflux overnight on 3Å sieves. After cooling to room temperature, the reaction mixture was concentrated to half of its volume under reduced pressure. The mixture was diluted with additional water, adjusted to pH = 8 with saturated NaHCO 3 and extracted with EtOAc (3 x 15 mL). The combined organic layer was washed with brine, dried over anhydrous Na 2 SO 4 and concentrated under reduced pressure to afford the desired compound. 
4-(3,4-dichlorophenyl)-5-methyl-1H-pyrazol-3-amine. (2a)

4-[3,5-bis(trifluoromethyl)phenyl]-5-methyl-1H-pyrazol-3-amine (2o). Purified by
crystallization from diisopropyl ether/hexane. Yield 75%, white solid. Scheme S3: synthesis of compound 2p. ii) NH 2 NH 2 ·2HCl, 3Å sieves, dry EtOH, reflux.
5-(3,4-dichlorophenyl)-4-methyl-1H-pyrazol-3-amine (2p). This compound was obtained from
2-methyl-3-oxo-3-phenylpropanenitrile (1i) and 2.0 eq. of hydrazine dihydrochloride (Scheme S3)
following the same procedure for compounds of structure 2a -h. Scheme S4: synthesis of compounds 3a -q and 4a -q: iii) R 4 COCl, dry pyridine, dry THF, rt, or:
appropriate anhydride, dry THF, rt.
1-[5-amino-4-(3,4-dichlorophenyl)-3-methyl-1H-pyrazol-1-yl]ethan-1-one (3a) and 1-[3-amino-4-(3,4-dichlorophenyl)-5-methyl-1H-pyrazol-1-yl]ethan-1-one (4a).
Acetic anhydride (0.164 mL, 1.73 mmol) was added to a solution of 2a (300 mg, 1.24 mmol) in dry dioxane (5 mL). The mixture was stirred for 2 hours at room temperature. The solvent was evaporated under reduced pressure, and the residue was partitioned between water and ethyl acetate. The aqueous layer was extracted twice with ethyl acetate and the combined organic layer was washed with brine, dried over anhydrous Na 2 SO 4 and concentrated under reduced pressure. The crude material was purified by flash chromatography (eluent petroleum ether / ethyl acetate 90/10 v/v) to obtain two products. 1.6. General method for the preparation of acylated 3-aminopyrazoles 3b -3p and 4b -4p.
Pyridine (1.24 mmol) and the appropriate acyl chloride (1.24 mmol) was added to a solution of 3-aminopyrazole (1.24 mmol) in dry THF (10 mL). The reaction mixture was stirred overnight at room temperature. Then the mixture was poured in 0.5 N HCl (20 mL) and reduced to half of its volume by rotary evaporation under reduced pressure. The mixture was extracted twice with ethyl acetate and the combined organic layer was washed with brine, dried over anhydrous Na 2 SO 4 and concentrated under reduced pressure. The crude material was purified by flash chromatography, obtaining the 1-acyl-5-amino-pyrazole (general structure 3) as major product. In some cases, also the 1-acyl-3-aminopirazole (general structure 4) was isolated as minor product and characterized. 
1-[5-amino-4-(3,4-dichlorophenyl)-3-methyl-1H-pyrazol-1-yl]propan-1-one (3b
1-[5-amino-4-(3,4-dichlorophenyl)-3-methyl-pyrazol-1-yl]butan-1-one (3c
[5-amino-4-(3,4-dichlorophenyl)-3-methyl-1H-pyrazol-1-yl] (cyclopentyl)methanone (3f).
[5-amino-4-(3,4-dichlorophenyl)-3-methyl-pyrazol-1-yl]-cyclohexyl-methanone (3g
[5-amino-4-(3,4-dichlorophenyl)-3-methyl-1H-pyrazol-1-yl](phenyl)methanone. (3h
[5-amino-4-(3,4-dichlorophenyl)-3-methyl-1H-pyrazol-1-yl](pyridin-3-yl)methanone (3i) and [3-amino-4-(3,4-dichlorophenyl)-5-methyl-1H-pyrazol-1-yl](pyridin-3-yl)methanone (4i
[5-amino-4-(3,4-dichlorophenyl)-3-methyl-1H-pyrazol-1-yl](pyridin-4-yl)methanone (3j).
In this case, the reaction mixture was filtered. The filtrate was evaporated and the resulting crude material was purified by flash chromatography (eluent: dichloromethane / ethyl acetate 90/10 v/v).
Yield 17%, Yellow solid. [M+H] + .
1-[5-amino-4-(4-chlorophenyl)-3-methyl-1H-pyrazol-1-yl]ethan-1-one (3k
[5-amino-4-(4-chlorophenyl)-3-methyl-1H-pyrazol-1-yl](cyclopropyl)methanone. (3l
1-[5-amino-4-(3-chlorophenyl)-3-methyl-1H-pyrazol-1-yl]ethan-1-one (3m
1-{5-amino-3-methyl-4-[3-(trifluoromethyl)phenyl]-1H-pyrazol-1-yl}ethan-1-one (3n) and 1-{3-amino-5-methyl-4-[3-(trifluoromethyl)phenyl]-1H-pyrazol-1-yl}ethan-1-one (4n)
.
1-[5-amino-4-(3,4-dimethylphenyl)-3-methyl-1H-pyrazol-1-yl]ethan-1-one (3m) and 1-[3-amino-4-(3,4-dimethylphenyl)-5-methyl-1H-pyrazol-1-yl]ethan-1-one (4m
1-[5-amino-4-(3,4-dichlorophenyl)-3-ethyl-1H-pyrazol-1-yl]ethan-1-one (3p).
Yield 39 %, white solid. Scheme S5: synthesis of compound 3r: iii) ethyl isocyanate (1.0 eq), acetone, rt, 18h. Scheme S6: synthesis of compounds 3s and 4s: iii) acetyl chloride, dry pyridine, dry THF, rt.
Tert-butyl 5-amino-4-(3,4-dichlorophenyl)-3-methyl-1H-pyrazole-1-carboxylate (3q) and tertbutyl 3-amino-4-(3,4-dichlorophenyl)-5-methyl-1H-pyrazole-1-carboxylate (4q
5-amino-4-(3,4-dichlorophenyl)-N-ethyl-3-methyl-pyrazole-1-carboxamide (3r)
1-(5-amino-4-bromo-3-methyl-1H-pyrazol-1-yl)ethan-1-one (3s) and 1-(3-amino-4-bromo-5-methyl-1H-pyrazol-1-yl)ethan-1-one (4s).
The "general method for the preparation of acylated 3-aminopyrazoles 3 and 4" was applied to commercial available 4-bromo-5-methyl-1H-pyrazol-3-amine, obtaining compounds 3s and 4s (Scheme S6 Scheme S7: synthesis of compounds 5a and 5b. iv) Cs 2 CO 3 , CH 3 I, dry THF. Scheme S8: Synthesis of compounds 6a and 6b. i) pyridine-2-carbonyl chloride, dry pyridine, dry THF, rt, or: trifluoroacetic anhydride, dry THF, rt.
N-[4-(3,4-dichlorophenyl)-5-methyl-1H-pyrazol-3-yl]pyridine-2-carboxamide (6a).
Pyridine 
N-[4-(3,4-dichlorophenyl)-5-methyl-1H-pyrazol-3-yl]-2,2,2-trifluoroacetamide (6b).
Trifluoroacetic anhydride (0.241 mL, 1.73 mmol) was added to a solution of 2a (300 mg, 1.24 mmol) in dry THF (5 mL). The mixture was stirred overnight at room temperature. The solvent was evaporated under reduced pressure, and the residue was partitioned between water and ethyl acetate.
The aqueous layer was extracted twice with ethyl acetate and the combined organic layer was washed with brine, dried over anhydrous Na 2 SO 4 and concentrated under reduced pressure. The 
